"complementary," or "unconventional" medicine or treatment. Spencer (1999) defined complementary/alternative medicine as "the use and practice of therapies or diagnostic techniques that may not be part of any current Western health care system, culture, or society." Some of these alternative modalities are found to be quite beneficial and sometimes more effective than conventional treatments. However, others may be questionable in their treatment effectiveness and may be contraindicated.
The groundbreaking study by Eisenberg (1993) suggested the use of alternative medicine is far greater than originally believed. The study found that 1 in 3 respondents used some form of unconventional medicine within the year. The authors estimated in 1990, visits to unconventional medicine providers such as chiropractors, acupuncturists, and massage therapists exceeded client visits to primary care physicians. It is also notable that researchers found the majority of these visits were left unreported to the client's primary care provider. Milton (1998) argued it is important for occupational health nurses to be familiar with the variety of alternative and complementary therapies. She also suggested they be knowledgeable about how these modalities function physiologically. Massage is one of the alternative treatments with which it may be advantageous for the occupational health nurse to be familiar. Previously only understood as a form of stress release, massage is increasingly accepted as a viable and beneficial treatment for numerous musculoskeletal pain and injury conditions. Although massage therapy is one of the oldest forms of health care, it fell out of favor as conventional health care turned toward surgical and pharmaceutical interventions.
A dramatic increase has recently occurred in the use of massage therapy both as a form of stress release and as a therapeutic approach to the treatment of pain and injuries. Efforts are now being made to validate case reports from practitioners and proponents who argue for massage's ability not only to provide general stress reduction, but also to treat a vast array of health care problems (Blackman, 1998; Gan, 1998; Orourke, 1998; Scafidi, 1996; Weintraub, 1996) . However, as Milton (1998) pointed out, some unconventional modalities may be benign, while others may be detrimental and interfere with the client's healing process.
Massage is one of the alternative therapies that has the potential to provide significant relief from symptoms of musculoskeletal disorders; in the least, to be ineffective and, at worst, contraindicated. The more educated occupational health nurses are about massage, the more they are able to determine its appropriateness as a treatment for a particular injury or pain condition such as CTOs.
CUMULATIVE TRAUMA DISORDERS
A CTO is thought to be injury to a tissue of the body that results from repetitive submaximalloading. Repetitive submaximal loading means that the amount of force imposed on the tissue is not the maximum load that the tissue can withstand. In fact, in most instances it is far below that level. However, if this load is applied to the tissue repeatedly the tissue may begin to break down over time, leading to dysfunction and, ultimately, failure (Nordin, 1989) .
The human body is a remarkable design integrating unique structural characteristics with the functional needs individuals have in a changing environment. Human bodies have gradually adapted to upright posture and emphasis on use of upper extremities to manipulate objects in their world. However, for some individuals the changing demands placed on them from increased automation and repetition of their occupational or recreational activities is far ahead of the body's adaptation. Humans are not designed to handle such high levels of repetitive submaximalstress. As a result, many of the soft tissues of the body must absorb these forces. As these tissues absorb the impact of repetitive submaximal loads, CTOs develop (Sanders, 1997) . Different pathologies develop in each type of tissue. Five primary tissues are affected by CTDs: tendons, muscles, nerves, ligaments, and fascia.
Tissue Type: Tendons
The most common tendon pathology caused by CfD is tendinitis. Tendinitis involves the microtearing of tendon fibers, usually with a subsequent local inflammatory response. The fiber tearing may occur in any part of the tendon, but it is most common either at the musculotendinous junction or where the tendon blends into the periosteum at its attachment site on the bone. At these two points the fiber composition is changing, either from muscle to tendon, or from tendon to periosteum and bone. As a result, these locations tend to be the weakest points of the tendon (Nordin, 1989) .
Tenosynovitis is another common pathology of the tendon from cumulative trauma. A synovial sheath surrounds many tendons in the distal extremities. The synovial sheath helps to reduce friction between the tendon and other bony or soft tissue structures such as the retinaculum-a fibrous band that acts as a pulley for the tendon. As a result of overuse, adhesions or inflammation may develop between the tendon and its surrounding synovial sheath. This inflammatory reaction is tenosynovitis.
Tissue Type: Muscle
The most common muscle pathologies that result from CTOs are myofascial trigger points, ischemia, muscle hypertonicity, muscle strain, and overuse or fatigue.
Great demands are placed on muscle tissue from repetitive motion activities. Myofascial trigger points are small, localized areas of excess neurological activity that may refer pain or other autonomic nervous system phenomena to characteristic target areas (Travell, 1983) . They frequently develop in muscles subjected to overuse or postural fatigue.
Ischemia and hypertonicity also may play an important role in the development of muscular pain syndromes. Ischemia is the lack of local blood flow to the muscle tissue. Ischemia may develop because tight muscles (hypertonicity) constrict the capillary blood flow leaving the muscle tissue nutritionally deprived. As a result, the muscle becomes painful. Muscle spasm (exaggerated hypertonicity) is often a response to local pain sensations. The greater the amount of muscle spasm in the area, the greater the level of ischemia, leading to a chronic cycle of neuromuscular spasm and pain.
Muscular overuse and fatigue are frequently associated with repetitive motion. They also may occur from static postures. Recent studies examined the way different muscles respond to excessive use. Some clinicians today divide muscles into two functional groups-postural and phasic muscles. In addition to response differences, clinicians note some fiber distinctions between these two groups as well.
The postural muscles, which include the trapezius, spinal extensor muscles, quadratus lumborum, and leva- tor scapulae, tend to become hypertonic (tight) from overuse. The phasic muscles, which include the large, powerful movers of the body, tend to respond to overuse by becoming weakened (Chaitow, 1996; Lewit, 1991) . The primary postural muscles are frequently the most painful for persons holding static postures for prolonged periods (see Figures 1-7) .
In either concentric or eccentric muscle contractions there will be tensile (pulling) stress applied to individual muscle fibers. If this tensile stress is too great, the mus- cle fibers tear, creating a muscle strain. Muscle strains are an example of mechanical damage to the muscle from excessive force. Muscle strains are usually graded by severity as first degree (mild), second degree (moderate), or third degree (severe) (Magee, 1992) .
Finally, another significant problem that may lead to muscle pathology is lack of conditioning and disuse. If an injury involves fiber tearing, such as tendinitis or a muscle strain, immobility following the injury may lead to excess adhesions in the tissue (Cantu, 1992) . Decondi- tioning also may result from prolonged periods of inactivity. The client usually tries to avoid anything that causes increased pain levels. However. pain avoidance behavior causes the tissues to lose a degree of conditioning necessary for withstanding the physical demands of activity. Deconditioning leaves an individual more susceptible to postural and repetitive strains. making recurrent injury more likely (Liebenson, 1996) .
Tissue Type: Nerves
Nerve tissue is responsible for transmission of sensory information from the periphery of the body to the central nervous system (afferent pathways). as well as motor information from the central nervous system to the periphery (efferent pathways). Soft tissue injury may interfere with both afferent and efferent nerve transmission. The two factors most important for identifying the degree of nerve tissue pathology are the amount and duration of force applied to the nerve (Novak. 1998) . Excess tensile stress placed on nerve fibers may contribute to nerve injury. However. the most common type of nerve injuries from CTDs are compression injuries. in which some structure is compressing nerve tissue (Dawson. 1999).
A factor of nerve compression injuries important to consider with CTDs is the double crush syndrome. In addition to transmitting both afferent and efferent nerve impulses. the nerve trunk is also responsible for carrying nutrient proteins down the length of the nerve to supply all the nerve tissue. If compression of the nerve tissue exists at any point along its path, nerve tissue distal to that site is nutritionally deprived. If the nerve tissue is nutritionally deprived it is more susceptible to a compression injury. Therefore. it is more likely that two sites of compression pathology on the nerve will develop. hence the name double crush syndrome (Nordin, 1989 ).
Tissue Type: Ligaments
Ligament tissue adds structural stability to the skeleton by connecting bone to bone. It is designed to withstand strong amounts of stress. The most frequent injuries to ligament tissue involve sudden high force movements that rupture ligament fibers. such as in an ankle sprain. Ligament tissue does not endure the same amount of mechanical loading from repetitive motion activity as tendons or muscles. Therefore. ligament injuries from cumulative trauma are not often seen.
However. other structures such as the fibrous joint capsules surrounding the synovial joints are often made up of ligamentous tissue. These areas may be subject to injury when fibrous adhesion restricts proper motion. An example of this process is when adhesive capsulitis affects the capsule of the glenohumeral joint (Lowe, 1998) .
Tissue Type: Fascia
The connective tissues or fascia of the body are rarely considered the primary cause of pain or disability in CTOs. However, the importance of fascial tissue in creating soft tissue pain and injury conditions is gaining the attention of numerous health care professionals. As a result, a number of therapeutic approaches are being developed that focus specifically on fascial restrictions in the soft tissues and how to effectively treat them (Manheim, 1994; Schultz, 1996) . Milton (1998) defined the terms alternative and complementary with respect to adjunctive treatments now used with increasing frequency. A complementary treatment is one used in conjunction with traditional Western health care treatment, while an alternative treatment is used in lieu of conventional methods. Orthopedic massage may be used either as a supplement to a conventional treatment plan, or an entirely alternative approach.
TREATING CTDS WITH MASSAGE
As a complement to conventional treatment, orthopedic massage may enhance its effectiveness and speed recovery. Physical health care interventions, such as exercise, protective splinting, electrical stimulation, stretching, and thermal modalities (ultrasound, ice, moist heat packs, or fluidotherapy), are often used to treat CTOs. The physiological benefits of these modalities may be improved when used in conjunction with orthopedic massage. For example, modalities such as ultrasound, used to promote healing in a condition of lateral epicondylitis, may be more effective when massage is used to reduce excess scar tissue adhesions. In thoracic outlet syndrome, massage used to reduce tension in the scalene muscles may relieve nerve entrapment, especially when used in conjunction with stretching and flexibility exercises.
Alternative therapies are often desirable because many conventional treatments have adverse side effects. For example despite the initial benefits, long term use of both non-steroidal anti-inflammatory drugs (NSAIOs) and corticosteroids may have detrimental physiological effects (Mishra, 1995; Wiggins, 1995) . Massage functions as an alternative to NSAIDs when it is used as a form of pain relief. This is true especially when the condition treated is not one of an inflammatory nature, but rather a pain condition such as myofascial trigger points (Travell, 1983) .
Massage therapy also may be an effective alternative to more invasive treatments of CTDs, such as surgery and APRIL 1999, VOL. 47, NO.4 injections. Myofascial trigger points, for instance, may be more effectively treated over the long term with massage than with injections. The need for surgery also may be eliminated with carpal tunnel syndrome when massage is used as a treatment (Leahy, 1995) . The reduction of tension in the forearm flexor muscles may reduce the likelihood of tendon inflammation. An added advantage of massage is that it also may address more generalized conditions that might contribute to the pathology. For example, in carpal tunnel syndrome, tension in the back, shoulder, and neck muscles may contribute to the pathological mechanics leading to the condition (Donaldson, 1998) .
PRIMARY PHYSIOLOGICAL EFFECTS OF CTD

MASSAGE TREATMENT
One of the most frequently cited benefits of massage is its impact on tissue fluid movement (Goats, 1994) . Many CTOs may involve restricted tissue fluid movement as a result of muscle tightness, creating local ischemia. Ischemia may complicate the condition by creating further pain through nutritional deprivation of the involved tissues (Travell, 1983 ). Massage appears not only to enhance blood circulation, but the movement of lymphatic and other tissue fluids as well (Goats, 1994) . For example, it is often cited that massage is beneficial for removing accumulations of lactic acid, thought to contribute to delayed onset muscle soreness. However, according to Gupta (1996) , the role of massage in removing lactic acid may be questionable at best. As research about the effectiveness of massage continues, more will be leamed about its effects on aspects of tissue fluid movement.
Some of the most significant effects of massage may come from neuromuscular responses to treatment. Because many C'l'Ds involve overuse of the neuromuscular system, the neurological component of these injuries is significant. Few forms of intervention are as effective at reducing excess tension as massage. The physical pressure on the hypertonic tissues along with the mechanical stretching of the contractile component of the muscles frequently produce profound change in tissue tension levels (Holey, 1997) . The skilled massage practitioner's hands may be able to identify some of the most subtle changes in tissue tonicity prior to, during, and following treatment. This ability to determine the neurological system's response to treatment, at the moment of treatment, can be an exceptional advantage of massage.
Rehabilitative health care is now focusing on the role of the fascia and connective tissue in various soft tissue disorders. Various massage techniques may be used to treat symptoms involving fascia and connective tissues. One of the challenges with connective tissue approaches is the changes may seem quite subtle at first, but their overall effect on proper function may beprofound (Manheim, 1994; Upledger, 1983) . Again, the highly developed palpation skills of a massage practitioner are a distinct advantage for addressing connective tissue components.
ORTHOPEDIC MASSAGE-THERAPEUTIC APPROACHES
Education about massage therapy can be confusing because of the wide variety of therapeutic approaches. Lack of standardization exists in terminology for describing the many different approaches and techniques. Some techniques may have different names but remain essentially the same technique (e.g., shiatsu and acupressure). The converse is also true; some techniques may be very different, yet go by the same name (e.g., deep tissue massage). These differences may be insignificant or may involve fundamental aspects of their philosophical or theoretical construction. Some of the names commonly seen include Swedish massage, neuromuscular therapy (NMT), sports massage, deep tissue massage, shiatsu, acupressure, myofascial release, craniosacral therapy, and various others.
What sets orthopedic massage apart from this diverse group of massage approaches is the fact that it is not a specific "technique." Rather, the term "orthopedic" refers to the locomotor (movement) system, as it is used in conventional health care. An analogy can be made with the phrase "orthopedic medicine," which describes a conceptual approach to medical practice more than just one particular treatment method. Similarly, the phrase "orthopedic massage" is used by the author to refer to a comprehensive system, rather than a particular technique (though some are attempting to use the phrase to refer to a specific "technique") (Lowe, 1998) . As a comprehensive system, orthopedic massage is capable of integrating a variety of massage's most effective techniques in the treatment of soft tissue dysfunctions, pain, and injuries. Several underlying principles are essential to the system of orthopedic massage: orthopedic assessment, matching the physiology of the tissue injury with the physiological effects of treatment, treatment adaptability, and understanding the rehabilitation protocol (Lowe, 1998) .
Assessment
When working with soft tissue pain and injury conditions such as CTDs, it is essential for the practitioner to 180 assess the nature of the condition and understand its physiological make up. Choice of treatment methods should be based on the nature of the tissue pathology. Therefore, orthopedic assessment skills are necessary to effectively identify the nature of the condition. Assessment skills also help the massage practitioner identify conditions that should be referred to other health professionals.
Matching Tissue InjUry Physiology With Treatment Effects
The massage practitioner must be able to accurately identify musculoskeletal conditions and be knowledgeable about frequently used massage techniques. Therefore, the second component of the orthopedic massage system is to match the physiology of the injury with the physiological effects of the treatment technique. No one massage modality effectively treats all types of pain and injury conditions. Rather, in some situations a particular technique is highly beneficial. Yet, when used on another condition it may be contraindicated.
Massage is not necessarily benign. It has physiological effects. For the most beneficial treatment, these effects should be matched to the physiological nature of the pain or injury condition. An example is in the use of massage with carpal tunnel syndrome. Massage is a highly effective treatment, often preventing the need for surgery or other invasive techniques if the appropriate techniques are chosen (Leahy, 1995) . Deep transverse friction massage in the carpal tunnel region is especially contraindicated in carpal tunnel syndrome. It aggravates the problem and potentially makes it worse. A massage technique that more effectively matches the physiology of the condition is the deep longitudinal stripping to the wrist flexor muscle group, thus leading to a decrease in cumulative tension in those muscles.
Treatment Adaptabl1lty
The third component of orthopedic massage is treatment adaptability. Clearly, with different musculoskeletal conditions, the massage practitioner should not rigidly adhere to one set of massage techniques. In addition, each client provides a unique presentation of the pain or injury condition. As such, massage practitioners most effectively treat their clients with protocols individually suited to each client.
Understanding Rehabl1ltatlon Protocols
Finally, the orthopedic massage system requires understanding rehabilitation protocols. Rehabilitation protocol is a phrase used to describe the most effective progression through the various stages of soft tissue healing. It includes knowledge about proper tissue healing and injury prevention. While it may not be appropriate for massage practitioners to prescribe a rehabilitation plan, they often work in conjunction with other health professionals. Thus, it is important that massage practitioners understand these rehabilitation factors. For example, if strength training exercise is used concurrently by another health professional, the massage practitioner must understand how those exercises may affect the client's treatment.
MASSAGE TECHNIQUES FOR CTOS
A more thorough understanding of complementary or alternative use of orthopedic massage requires basic knowledge about commonly used massage techniques. While a comprehensive explanation of the variety of techniques is not possible in this article, a brief description of a few techniques is of benefit. Four of the most popular massage treatment techniques used are static compression, deep longitudinal stripping, broad cross fiber applications, and active assisted techniques.
Static compression methods may be performed with the thumb, fingers, elbow, or a number of other devices such as hand held pressure tools. The common massage technique known as neuromuscular therapy uses this method extensively. Pressure is applied to myofascial trigger points or areas of hypertonicity. The level of tension in hypertonic muscles decreases with static compression techniques. Travell (1983) argued that static compression affects the muscle proprioceptors and "resets" the level of resting tonus in the muscle.
Deep longitudinal stripping methods, often called deep tissue massage, apply significant levels of pressure with a gliding stroke in parallel direction to the muscle fiber. The massage practitioner may use the thumbs, fingers, elbow, or pressure tools to perform these long gliding strokes. Detailed knowledge about muscular anatomy, including attachment sites, is necessary for this technique. Access to certain muscles is difficult if the practitioner does not know their exact location. The primary benefit of deep longitudinal stripping applications appears to be reduction of muscle tension and the potential for muscle elongation (Lowe, 1999) .
When a muscle contracts, it also broadens. Broad cross fiber techniques are designed to enhance the broadening capabilities to improve muscle function. These strokes may be performed in a variety of ways. The most common method used is the broad sweeping motion of the thumb or palm across the muscle fibers while significant pressure is applied. Active assisted techniques appear to be some of the most effective orthopedic massage techniques for treating CTDs (Lowe, 1998) . In this technique the client actively engages the muscle while the practitioner performs the massage technique. Active assisted techniques have two components, broadening phase and lengthening phase. During the broadening phase, the practitioner performs a broad cross fiber stroke while the client engages a concentric contraction in the target muscle. Deep longitudinal stripping is then performed as the muscle lengthens again. This technique is challenging due to the kinesiological knowledge and coordination necessary for application. It appears to be particularly effective due to its emphasis of the broadening as well as lengthening elements of muscle function.
Orthopedic Massage Treatment of aero
Lateral epicondylitis (tennis elbow) is a common CTD. The primary tissue dysfunction with lateral epicondylitis is the micro-tearing of tendon fibers of the wrist extensor muscles. Fiber tearing often occurs at the musculotendinous junction or where the tendon fibers insert into the bone. The body naturally attempts to heal the tom fibers with scar tissue. However, scar tissue produces additional adhesions that may limit mobility and create further pain (Cyriax, 1982 ) (see Figure 8 ).
The deep friction massage approach originated by 181 • Cyriax and described by Chamberlain (1982) is often effective for treating lateral epicondylitis. It is applied to the extensor tendons just distal to the lateral epicondyle of the humerus for a short duration (about 15 to 20 seconds at a time). It is interspersed with stretching and range of motion movements for the wrist to decrease discomfort and encourage proper scar tissue alignment. It is thought in addition to addressing the tendon fiber tearing, orthopedic massage also addresses tension in the associated muscles that put excess stress on the tendon. Tension is apparently reduced in the wrist extensors by enhancing both their broadening and elongating properties with active assisted techniques. If myofascial trigger points are found in the area, static compression techniques are used to neutralize the points. In addition to specific work on the wrist extensor muscles, massage may be used to decrease tension in the kinetic chain. For example, it is likely that shoulder and upper arm tension contribute to tightness in the wrist extensors.
Treatment aggressiveness depends on client circumstances. For example, if a client must return to a full work shift following treatment, a milder, longer term approach may be necessary. Aggressive treatments often cause muscle soreness and may interfere with work performance. On the other hand, rehabilitation is expedited in many cases with more intensive treatment. Massage, though quite helpful, may not be the best approach, especially when performed incorrectly or under improper circumstances.
The length and frequency of treatments may vary significantly. Each individual responds differently to massage, and the massage practitioner's evaluation of the client's response is the best indicator to determine if the treatment is effective or if it needs to be modified. For example, some individuals are very sore following a massage treatment. If massage is too vigorous, the tissue reaction may be too strong and the soreness can make the person want to avoid future treatments. However, if the massage is not vigorous enough, the appropriate physiological treatment goals may not be reached and the treatment is unsuccessful. Likewise, some individuals respond very well after just a few short treatments, while others may take much longer to resolve a problem. It is often a matter of training and experience that tells the massage practitioner what amount and level of therapeutic treatment will be the most effective.
CONCLUSION
CTDs are increasing at an alarming rate. It is imperative health care professionals continue to explore modalities to effectively treat CTDs. Occupational health nurses may provide a unique contribution to the treatment of CTDs. They are called on to both treat and aid in the prevention of occupational injuries and illness (Slagle, 1998) . Milton (1998) encouraged occupational health nurses to educate themselves about alternative and complementary treatments as a way to further aid their clients and improve their treatment effectiveness.
Massage is a treatment that may bring significant relief to individuals suffering from CTDs. Orthopedic massage is an innovative approach to the treatment of numerous musculoskeletal pain and injury conditions previously treated only with conventional methods. Providing a comprehensive system of treatment that incorporates a wide variety of massage treatment techniques, orthopedic massage enables the practitioner to choose the most effective treatment for a particular condition. The orthopedic massage practitioner must be knowledgeable and skilled to identify musculoskeletal pain and injury conditions, and apply the appropriate massage treatment techniques. This combination of expertise provides for the most effective treatment possible using massage therapy. Occupational health nurses may find this approach particularly effective as a complementary or an alternative treatment for CTDs.
Massage Therapists
How To Find a Massage Therapist
There are several ways to find a massage therapist in a specific area that may be helpful in treating various CTDs. Though not the only professional organization for massage therapists, The American Massage TherapyAssociation (AMTA) is the oldest and largest. The AMTA maintains a referral service to find members in a specificarea. For more information, contactAMTA, 820 Davis sr, Ste. 100, Evanston, IL 60201-4444, or call (847) 864-0123, or fax (847) 864-1178. The AMTA's referral list is accessible on their website at http://www.amtamassage.org.
Several years ago the National Certification Board for Therapeutic Massage & Bodywork (NCBTMB) was created to offer a recognized standard of competence that was uniform throughout all 50 states. It is a voluntary certification program approved by the National Commission for Certifying Agencies, the accrediting body of the National Organization for Competency Assurance. Many states that license massage therapists use the National Certification Exam as a portion of their licensure exam.The NCBTMB maintains a referral list of practitioners who have completed the certification process. For more information, contact NCBTMB, 8201 Greensboro Dr., Ste. 300, McLean, VA 22102, or call (703) 610·9015 or (800) 296-0664 (totally automated line).The NCBTMB's referral list of practitioners is accessible on their website at http://www.ncbtmb.com.
How To Assess the Skill Level of a Massage Therapist
One of the most challenging aspects of finding a competent massage therapist is determining their skill level. Orthopedic massage is a new concept and there are not many massage practitioners adequately trained in this area. However, there are many massage practitionerswith skills and abilities helpful for treating many CTDs. Some things that would be helpful to know are: • How long was the practitioner's basic training program? A program of 500 clock hours is considered to be the standard for a basic training program at this time, although many programs exceed this level. • What type of continuing education training experiences has the practitioner had? Most massage therapists get advanced training in treatment of pain or injury conditions from continuing education workshops and seminars. The content and number of these programs will give some idea of the practitioner's training. • How long has the individual been practicing? While there is no set level of time that indicates adequate training, the more time practitioners have been practicing, the more likely they have accumulated beneficial experience. • Does the practitioner work in conjunction with any other health professional? Many massage therapists work with chiropractors, physical therapists, or other physical medicine practitioners. Experience working with another health professional is a valuable asset and helps the massage therapist consult on the case.
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IN SUMMARY
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Complementary and alternative treatments are being used with increasing frequency to treat many cumulative trauma disorders.
Orthopedic massage is a system composed of a wide variety of massage treatment methods.
Orthopedic massage is an effective method for treating many cumulative trauma disorders.
